Although it is common for secondary schools to implement alcohol policies to reduce alcohol misuse, there has been little evaluation of the efficacy of these policies. The purpose of this study was to test the impact of the degree and type of alcohol policy enforcement in state representative samples of secondary students in Washington State, USA, and Victoria, Australia (n ¼ 1848). Multivariate logistic regressions were used to examine the prospective association between student reports of school alcohol policy in Grade 8 and self-reported alcohol use in Grade 9, controlling for age, gender, state, family socioeconomic status and Grade 8 alcohol use. The likelihood of students drinking on school grounds was increased when students perceived lax policy enforcement. Student perceptions of harm minimization alcohol messages, abstinence alcohol messages and counselling for alcohol policy violators predicted reduced likelihood of binge drinking. Students perceiving harm minimization messages and counselling for alcohol policy violators had a reduced likelihood of experiencing alcohol-related harms. Perceptions of harsh penalties were unrelated to drinking behaviour. These results suggest that perceived policy enforcement may lessen drinking at school 1 year later and that harm minimization messages and counselling approaches may also lessen harmful drinking behaviours as harm minimization advocates suggest.
Introduction
There has been increasing public health concern regarding youth alcohol use worldwide. Data collected by the World Health Organization show that rates of underage drinking are rising in the majority (71%) of the 73 countries assessed and that hazardous and harmful drinking patterns in particular are increasing [1, 2] . Given that alcohol is a key risk factor for the global burden of disease in young people [3] , strategies to reduce youth alcohol use are warranted.
Research conducted in the past three decades has identified important influences on adolescent alcohol use and risk factors categorized at the individual, peer and family levels have been established [4] . Contextual factors in the broader social environment, such as norms and policies in the community and school settings, have also been found to be important [4, 5] . Rates of student alcohol use have been shown to vary between schools, even when differences in the composition of the student body are taken into account, indicating that schools have an influence above and beyond individual-level risk factors for youth alcohol use [6, 7] . School normative attitudes towards alcohol (i.e. the acceptability of alcohol use within a school) have been related to student drinking [5, 6, 8, 9] . Students are more likely to find under-age alcohol use acceptable and drink more when placed in schools that have high aggregated rates of student drinking.
The relevance of school context to student alcohol and other health risk behaviours has informed numerous school-based interventions that address the school environment, such as the Health Promoting Schools scheme [10, 11] . One key aspect of these interventions is the development and implementation of relevant health policies [12, 13] and indeed the majority of secondary schools in developed countries have alcohol policies in place [14, 15] . Such policies serve to regulate access to alcohol on school grounds and at school events and set standards for the acceptability of alcohol in the school community by helping shape normative values towards alcohol use more broadly. School alcohol policy might be expected therefore to have effects on both school-based drinking (deterrence) and general alcohol use (normative effect).
Deterrence reduces student drinking by increasing the cost to students of behaviour banned by the school policy [16] . Socially inappropriate behaviour such as drinking on school grounds can therefore be prevented by making non-compliance costly for individuals (for example through suspension or expulsion). Deterrence theory assumes that law breaking is inversely proportional to the swiftness, certainty and severity of punishment [17] . Thus, school policy might be most effective as a deterrent when banned behaviours are likely to be detected through policy enforcement and monitoring then consistently and rapidly acted upon with harsh penalties [18] .
Normative social influences, such as peer encouragement and social modelling of behaviours, in childhood and early adolescence are some of the strongest predictors of adolescent drug and alcohol use [19] . By reducing exposure to drinking role models (both student and adult), school alcohol policies can influence student perceptions of the availability and acceptability of alcohol use and thus contribute to the development of a non-drinking norm. In addition, the values espoused by the school in health education classes and more broadly might help shape adolescent attitudes and behaviours. For example, schools might adopt an abstinence approach with little further discussion of alcohol use and potential harms (as is common in policies across the United States), or they might be more accepting of adolescent experimentation and provide harm minimization strategies to encourage less harmful drinking patterns (as is common in Australia) [14] .
Investigations of the impact of school substance use policies on student behaviour have to date focused largely on tobacco policy and student smoking [20, 21] . The few studies that explicitly investigated associations between school alcohol policy and student alcohol use compared the impact of a written policy status against less formal (non-written) policy influences on student drinking. In a study of Flemish secondary students, schools with clearly formulated and communicated rules had fewer regular drinkers than schools with less clarity surrounding alcohol rules [22] . Secondary school students in Wales attending a school with a written alcohol policy had a lower likelihood of frequent binge drinking compared with those attending a school without a written policy [23] . In contrast, a Dutch study did not detect differences in rates of heavy episodic (binge) drinking among secondary school students attending schools with a total ban on drinking compared with schools that permitted student drinking on certain occasions [24] . This study also investigated the impact of alcohol prevention programming and the severity of sanctions for violating alcohol policy and found no associations with student binge drinking.
This study aims to extend understanding of the relationship between school alcohol policies and adolescent drinking behaviours. Unlike previous studies, this study relies on students' reports of school policies thereby reflecting students' actual perceptions of those policies and their implementation. The need for more research on students' perceptions of school policies has been voiced in prior reports on school tobacco policies [25] where it has T. J. Evans-Whipp et al.
been demonstrated that student tobacco use is related to policy enforcement regardless of the school's formally documented policy [26] [27] [28] . In addition, this study extends previous cross-sectional findings by using longitudinal data to test associations between policy perceptions and alcohol use 1 year later (controlling for pre-existing alcohol use). Analyses incorporate measures of a range of alcohol use patterns including drinking on and off of school grounds and harmful patterns of use. This facilitates testing of the following research questions:
(1) Do perceptions of strictly enforced school alcohol policies and harsh punishments deter students from drinking on school grounds? (2) Do perceptions of strictly enforced alcohol policies reduce student current drinking (in any context)? (3) Does exposure to abstinence policies reduce student current drinking? (4) Does exposure to harm minimization policies and remedial responses reduce harmful patterns of student alcohol use?
These research questions were addressed using data from 2 years of the International Youth Development Study (IYDS), a large ongoing longitudinal study of adolescent behaviours in state representative samples of youth in Washington State, USA, and Victoria, Australia. This sample is of particular utility for addressing issues of school policy orientation and punishment as the two states provide different contexts for policy approaches towards alcohol use (for example, the legal age for purchasing alcohol is 21 years in Washington State and 18 years in Victoria) and it has been shown previously that schools in the two states differ in their approaches to student alcohol use: school drug policies in Washington schools were more oriented towards total abstinence and more frequently enforced with harsh punishment (such as expulsion or calling law enforcement), whereas policies in Victorian schools were more reflective of harmminimization principles [14, 29, 30] .
Method

Study procedures and participants
Procedures for the IYDS sampling and student survey have been described in detail elsewhere [31] . Briefly, in 2002 the IYDS used a two-stage cluster sampling approach to recruit state representative samples of school students from three age cohorts. Within each state, public and private schools containing Grades 5, 7 or 9 were randomly selected; 152 Victorian schools (65% of schools approached) and 153 Washington schools (73% of schools approached) agreed to participate. Then, one class at the target year level within each school was randomly selected and invited to participate. Across the three age cohorts 2885 (74.8%) of eligible Washington State parents and students consented to participate and 2884 (73.5%) of eligible Victorian parents and students consented to participate.
Data from this study are drawn from the middle cohort of students who completed questionnaires on two consecutive years during the second (2003) and third (2004) year of the study when they were in Grades 8 and 9, respectively. The original participation rate for the middle cohort was 78.4% (n ¼ 961) in Washington and 75.6% (n ¼ 984) in Victoria. At the third follow-up in 2004, 1898 students (97.6%) were retained in the two states).
Ethics approval
Ethics approval for this study was provided by the Royal Children's Hospital Ethics in Human Research Committee in Victoria and the University of Washington Human Subjects Review Committee in the United States. Permission was obtained from the relevant school authorities in each state and from the principal of each participating school.
Measures
Student alcohol use
In Grade 9, students rated how many times in the past 12 months they had drunk alcohol in the school building or on school grounds during the school day or at a School alcohol policies and student drinking school event (adapted from [32] ). Response options were recoded from an 8-point scale to 'Never' (0) and 'one or two times' to '40 or more times' (1) .
The measure of current alcohol use was a binary indicator of self-reported drinking (adapted from [33] ). In Grades 8 and 9, students were asked how many occasions in the past 30 days they had more than just a few sips of an alcoholic beverage. Response options were recoded from an 8-point scale to 'Never' (0) and 'one or two times' to '40 or more times' (1).
For binge drinking, Grade 9 students were asked how many times in the past 2 weeks they had drunk five or more drinks in a row. Response options were recoded from an 8-point scale to 'Never' (0) and 'one or two times' to '40 or more times' (1) (adapted from [33] ).
Alcohol harm was measured by asking the 892 (48.3%) Grade 9 students who indicated they had drunk alcohol in the past year eight questions about behaviour related to their alcohol use [34] . They were asked how often over the past year their alcohol use had caused them to: have trouble at school the next day; get into arguments with their family; get injured or have an accident; become violent or get into a fight; feel anxious or depressed; have sex with someone they later regretted; get so drunk they were sick or passed out. Students were also asked how often when drinking alcohol during the past year; had they found that they were not able to stop drinking once they had started and been unable to remember the night before. They rated these items on an 8-point scale from 'never' to '40 or more times'. Due to the skewed distributions, responses for each item were dichotomized to reflect no alcohol harm event (scored as 0) or an alcohol harm event present (scored as 1). The scale responses were summed and recoded to no/low-harmful alcohol use (0) (for sum scores of 1 or 0) or harmful alcohol use group (1) (for sum scores of 2 or more).
Student report of school alcohol policies
In Grade 8, students were asked 'If a student was found drinking alcohol at school, which of the following would most likely happen?' Students indicated all responses they believed were most likely. Potential responses included that the student would be talked to by a teacher about the dangers of drinking alcohol; they would be suspended; they would be expelled; and that the police would be called. Responses for each outcome were either 'yes' (1) or 'not likely' (0).
As a measure of low policy enforcement and high alcohol acceptability at school, students were asked to rate their agreement with the following item: 'Many students drink alcohol on school grounds without getting caught'. The response set was rated on a 4-point scale from 'YES!' (4), through 'yes' (3) and 'no' (2) to 'NO!' (1).
To measure abstinence alcohol messages received at school, students were asked: 'please tell us how well the following statement describes your school: We are taught to say no to alcohol'. The response set was rated on a 4-point scale from 'YES!' (4), through 'yes' (3) and 'no' (2) to 'NO!' (1).
To measure harm minimization alcohol messages received at school students were asked: 'please tell us how well the following statement describes your school: We are taught how to use alcohol safely'. The response set was rated on a 4-point scale from 'YES!' (4), through 'yes' (3) and 'no' (2) to 'NO!' (1).
Family socio-economic status
A single composite measure of family socio-economic status (SES) was calculated from parent responses to questions on maternal and paternal education status and family income as described in [29] . In total, 97% of Washington State parents and 96% of Victorian parents completed interviews. The SES variable was a continuous measure (range 1.0-3.0) with a higher score indicating a higher level of SES.
Student honesty
A single measure of honesty (yes/no) was calculated based on student responses to three survey items including use of a fictional drug as described in greater detail in [35] .
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Statistical analysis
Six students were no longer in school at the time of administration of the Grade 9 survey and were excluded from the analysis. Honesty criteria were used to remove 44 students from the sample. The final sample comprised 908 Washington State students and 940 Victorian students. Less than 3% of cases were missing data for each variable and so missing data were excluded from the analyses. Data analyses were conducted in Stata/IC for Windows 11 [36] . First, frequencies of the student reported school policy variables, alcohol use variables and control variables (gender, age, state, family SES and time 1 alcohol use) were calculated for each state. Means and standard deviations were used for continuous variables and percentages for categorical variables. Differences between Washington State and Victoria on mean scores for all variables were compared using independent samples t-tests for continuous measures and chi-square tests for categorical variables. Next, unadjusted logistic regressions were performed to examine the bivariate associations between each alcohol use outcome and each policy perception, as well as each control variable. Then, a series of partially adjusted logistic regressions were performed to estimate the predictive association between each alcohol use outcome and each policy perception while accounting for control variables. All logistic regressions accounted for the clustering of students within classes using the 'svy' command in Stata.
Results
Table I presents the sample characteristics for Washington State and Victoria. At both testing occasions, the prevalence of current alcohol use was significantly higher among Victorian students compared with Washington State students, with rates being around twice as high in the Victorian sample. The rates of binge drinking and alcoholrelated harms were higher in the Victorian sample. However, there was little difference between the state prevalences of alcohol-related harms among drinkers when non-drinkers were removed from the sample (Victoria 42.0% versus Washington 44.0%, P ¼ 0.56).
In terms of alcohol policy perceptions, a greater proportion of Victorian students indicated that a student would be talked to by a teacher or suspended if they were caught drinking at school. More Washington State students reported that a student would likely be expelled or have the police called if they were caught drinking alcohol. As expected, significantly more Washington State students reported being taught an abstinence approach to alcohol use, while significantly more Victorian students reported being taught a harm minimization approach.
The unadjusted and partially adjusted logistic regression analyses examining the predictive associations between students' perceptions of school alcohol policy and student alcohol use 1 year later are presented in Tables II-V. Results in Table II show that the likelihood of students drinking alcohol on school grounds or at a school event was increased with perceptions that the police would likely be called and of low policy enforcement (as indicated by student reports that students drink alcohol on the school grounds without getting caught). An abstinence alcohol message was associated with a reduced likelihood of school-based drinking. Of the control variables, prior year alcohol use significantly increased the likelihood of drinking on school grounds, while higher family SES decreased the likelihood. The partially adjusted models show that, after accounting for the control variables, low enforcement was the only policy component that predicted students' alcohol use on school grounds or at school events. Table III presents the predictive associations between students' perceptions of alcohol policy and current alcohol use (recent drinking in all contexts). At the bivariate level, perceiving that a student would likely be suspended and low enforcement were both associated with an increased likelihood of current drinking. Perceiving that a student would likely be expelled, that the police would likely be called, and that the school espoused an abstinence alcohol message all reduced the likelihood of current alcohol use. Of the control variables, Time 1
School alcohol policies and student drinking Range is 1 (NO!) to 4 (YES!). *P < 0.05, ***P < 0.001; for cross-state comparisons. Table IV show that all policy perceptions except being suspended were significantly associated with binge alcohol use. Perceiving low policy enforcement increased the likelihood of binge alcohol use while the other remaining policy variables were each associated with a decrease in the likelihood. Of the control variables, prior year alcohol use significantly increased the likelihood of binge drinking, while being from Washington State and higher family SES decreased the likelihood. In the partially adjusted models, perceiving that a student would be talked to by a teacher about the dangers of alcohol use, receiving an abstinence alcohol message and receiving a harm minimization alcohol message decreased the likelihood of binge alcohol use.
Of the unadjusted logistic regression models for alcohol harms, as shown in Table V , both abstinence and harm minimization alcohol messages and perceptions that a student would likely be talked to by a teacher about the dangers of alcohol use were associated with a reduced likelihood of alcohol-related harms. Of the control variables, being female, older age, and prior year alcohol use increased the likelihood of alcohol harms and higher SES decreased the likelihood of harms. In the partially adjusted models, only perceiving that a student would likely be talked to by a teacher about the dangers of alcohol use and reporting a harm minimization alcohol message were associated with a decreased likelihood of alcohol harms.
Discussion
This is the first longitudinal study to investigate the impact of student perceptions of school alcohol policies on adolescent drinking behaviours. It examined secondary students in Victoria Australia and Washington State, USA, two states that have been Adjusted for state, gender, age and family SES and Time 1 past 30 days alcohol use. *P < 0.05, **P < 0.01, ***P < 0.001.
School alcohol policies and student drinking Adjusted for state, gender, age, family SES and Time 1 past 30 days alcohol use. *P < 0.05, **P < 0.01, ***P < 0.001. Adjusted for state, gender, age, family SES and Time 1 past 30 days alcohol use. *P < 0.05, **P < 0.01, ***P < 0.001.
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shown to have different policy approaches towards alcohol and found that adolescent alcohol use is predicted by students' perceptions of school alcohol policies. The first research question asked whether student perceptions of strictly enforced school alcohol policies and harsh punishments deter students from drinking on school grounds. Results showed that policy enforcement is indeed predictive of student drinking on school grounds. More specifically, student perceptions of lax enforcement predicted an increased risk of self-reported drinking in Grade 9. This is the first test of this aspect of policy enforcement since prior investigations of school alcohol policy impact [22] [23] [24] did not measure student alcohol use on school grounds. However, two Canadian studies of school tobacco policy found similar effects of policy enforcement on schoolbased smoking [26, 37] .
Results did not, however, support the suggestion that student perceptions of harsh penalties predict less drinking on school grounds. Several other studies in school and college settings have found that harsh punishments are not necessarily linked to reduced problem behaviours [24, 30, [38] [39] [40] and criminology researchers have similarly failed to find clear support for a link between deterrence effects and harsh punishments [17] . Of additional concern is the growing body of research highlighting long-term negative impacts of these punishments on the individuals involved [35, 41, 42] . However, schools' use of harsh punishments is worthy of further empirical research since these types of responses are used widely by schools, especially in the United States [14, 15] and few studies have addressed this issue directly.
The second research question focused on whether student perception of strictly enforced policies would reduce student drinking in all contexts, i.e. outside and within the school. Such an effect might occur if exposure to other students getting away with drinking at school influences the broader normalization of drinking. This 'contagion effect' in which peer modelling and observational learning play an important role in the development of behaviours has been suggested as an important part of how school settings can influence student behaviour [37, 43] . Indeed, some previous studies of the impact of school tobacco policies on student smoking have demonstrated broader effects and concluded that school officials can use policy to influence student smoking both inside and outside school grounds [25, 27, 44] . Our results partially support this effect: despite increased odds of current alcohol use in the bivariate model for students perceiving lax enforcement, there was no statistically significant effect when accounting for the effects of the covariates. Adding covariates sequentially to the model revealed that Time 1 alcohol use attenuated the significant bivariate effect (data not shown). Given that current alcohol use rates were already quite high at Grade 8/Time 1 (44% and 22% for Victoria and Washington, respectively), it is possible that our ability to detect the normative effect of the perception that other students drink at school on drinking initiation is diminished. Further studies of younger student samples in which fewer students would have initiated drinking are warranted. By also controlling for potential influences on alcohol use norms beyond the school (e.g. parent attitudes and drinking behaviour, exposure to alcohol advertising), these studies would further our understanding of the relative influence of school messages on adolescent alcohol use.
The protective effect of exposure to abstinence oriented alcohol messages on student drinking (research question 3) is again partially supported by the data. The bivariate model predicted lower likelihood of current alcohol use for students reporting exposure to abstinence messages provided at school, yet this effect was diminished and became statistically non-significant in the partially adjusted model. Testing of all covariates separately (data not shown) revealed that exposure to abstinence messages at Time 1 had no significant effect on current alcohol use at Time 2 when current alcohol use at Time 1 was taken into account. The possibility that pre-existing drinking levels in the Year 8 sample may have impeded the impact of abstinence messages could again be addressed by further studies of younger student samples. Abstinence messages did however predict a lower likelihood of binge drinking in this sample.
School alcohol policies and student drinking
The final research question asked whether student perception of harm minimization messages and likely use of remedial responses to policy violations predict less harmful drinking patterns. Findings suggest this is indeed the case. The likelihoods of both binge drinking and alcohol-related harms were reduced among students reporting exposure to alcohol harm minimization messages. Similarly, reporting that alcohol policy violators in their school were likely to be counselled by a teacher on the dangers of alcohol use predicted reduced likelihood of binge drinking and alcohol-related harms. Of note is that this remediation approach is used in both states with equal frequency, with about half of the students endorsing this item. This finding supports an approach advocated by some that once student drinking becomes prevalent (at around age 13-14 years) abstinence approaches should be supplemented with harm minimization messages to reduce risky drinking (e.g. [45] ).
As with all studies, there are limitations that need to be considered when discussing the findings. First, the study is not experimental but is correlational so that causal interpretations of the impact of policy should not be inferred. Second, biases might have been introduced in the study sample at a number of points including school participation, student participation and student follow-up. However, examination of characteristics of non-participating schools did not reveal any substantial differences in the samples from the state averages [31] . Third, it is possible that student perceptions of school policy might not accurately reflect school policy and procedures and poor inter-rater reliability of students within the same school on disciplinary measures has been reported [46] . Also, student perceptions of policy enforcement might be based on a number of factors including direct observation or experience or stories they have heard that may or may not be accurate. However, using student reports of policy avoids using reports from school administrators who might be potentially biased towards providing socially desirable answers. Ideally, school policy might be measured by triangulation including student reports, review and coding of actual policy documents, and on-site observations by research staff, although this approach would be extremely costly and time-consuming in practice. Finally, use of self-report data for student drinking is a potential source of error but previous studies have shown students to be truthful and accurate when reporting their alcohol use in school surveys [47, 48] and the reported prevalences fall within the range reported for other Victorian and US national surveys [49, 50] .
This study has a number of strengths. It draws on data provided by large statewide representative samples of students located in two states in different countries with marked differences in alcohol policy at the national level thereby increasing the variation in responses to questions on school alcohol policy. Survey instruments, data collection, data management and follow-up procedures in both states were matched and attrition of the sample was low [31] . It employed a range of alcohol use measures including drinking on and off of school grounds and harmful drinking patterns. Use of longitudinal data and control for earlier alcohol use strengthen the interpretation that student perceptions of alcohol policy precede their drinking behaviours.
Each school is responsible for developing its own alcohol policy which is reflective of local school conditions and values. While it can be assumed that all policies are designed to eliminate student drinking on school grounds, further aims of the policy, such as the retention and long-term welfare of students, zero tolerance, or alcohol safety and control skills beyond school, might differ between schools. The epidemiological approach adopted here aimed to test across a broad range of schools the impact of student perceptions of school policy on youth alcohol use. In overview, the predictive findings support a balanced approach to school policy that includes monitoring, communication and evaluation. Abstinence messages may be effective in early secondary school before large numbers of students start using alcohol or begin binge drinking. However, once alcohol use becomes more common harm minimization messages and remedial actions appear warranted. Policy enforcement practices that seek to ensure alcohol is not used on the school grounds are recommended. There is little support T. J. Evans-Whipp et al.
for the use of harsh penalties and school exclusion in predicting later adolescent alcohol use or harmful use once prior use is controlled.
